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ABSTRACT 



PROBLEM TO BE SOLVED: To suppress power supply/ground bounce of a CMOS 

circuit by reducing a parasitic inductance caused by the length of a 

bonding wire connecting a semiconductor chip with an interconnection board 
for BGA. 



SOLUTION: An on-chip conductor film 12 is provided on the electrode 

arranging face of a semiconductor chip 10 and a shortest distance power 

supply connection is made via the path route of a power supply signal 

electrode from among many on-chip electrodes 11 - a wire 13 between 

the chip and the conductor film -> the on-chip conductor film 12 - 

a wire 14 between the chip and a power supply plane (PP) 2p and the 

PP. Shortest-distance ground connection is also made via a path of a ground 

signal electrode - a wire 15 between the chip and a ground plane (GP) 

2g. Remaining general signal electrodes are connected through wire bonding 

with a general signal line 2S1 in a region remote from the semiconductor 

chip 10. 
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[0 0 34 3 fcfc, H8fc*s<i*j:afc, f-vr±m 

fill 1 fc^yKTU— y (GP) 2s£:£*77VG 
PIBy-Hri 5tfflv^T««K«fc:ri(WUfc. 

4fc, f-yT/GP^ + l 5i:LTl4. *S#>6 0 
0 *t mOA u 7 A y KflPTOBtcoft 1 2jcte 

1 1 1 2 s, tz* v7/-mm^imv4 

*16*fllVvCSM*U:. ££T««$:h.4*y7±* 
IB?-Hrl 6fc L/Ctt, *5tt2mmOAu»74*fc# 

[00 3 5] dcoiafcLT-r^TOV-f^y-f^y 

ft*J3^-^F»IWil 7TWIl,fc. 
^-^HtfWfcLTtt. fcfciMfftlW4»e-4. 00 

xvmA<mummzj\yy^x\-im^L. &\y 
y^-x htfmmt&iui. Ktm2 o ctctwji 

«BSSttHa3M-4C:i:$r< s W-yvxg/Wk'&tt 

[0036] mmm2 

*9mmctt. mum 1 1 m®<7)+ 7 rj^wwi 1 2 * 

^9^K8«fci^LfcWfcovvc, 01 
tffcWS**. Hi lfcii, mf77i oomsiiH 

Is fc *■ 7 T±#*ffii 1 2 t 7 y/mftWfrJ * 1 
3 T«^$*l-C*S 0 , *• 7 7_h#«* 1 2 OiSffll* Mi 
ZtiZryyYTls-y (GP)^tS^f7 



sfi(cT«as7-p-^ ( p p > t ®m-tmwm&. 

Ltit^-oX % y710 O|29a0)£!£(c*a8gB 

?yyY?v-y (gp) ^>wr»>H«atwifc^ 

[0037] H)|fegy3 

vWRmw&Bltzltm LfcHtcov vc , 0 1 2 * # 
JHt***6KUW-*. 01 2(4, ¥iftf 7 7l oom 

«»nBt«*HT**. z<rmx°\t. i-v7±mfrm 

aWtffl+A-WHBSrt., 1 * y7±*ft 

il21fc|f2f»ri»«|l 2 2fc3*rO*4. ± 

Kmi*Y7±m#mi 2 iw*, si«a«ratBi 

ln**f-v7'>^WHIBlV-f + l 3TtM»Sil, $^>fc 
BW 1 f - 7 r±^«c^ 121 OM«^*^{idti^^ l 

commru-ypp, ^mttfuhm-yr/ppn 

1 74 J rl4tfmiii$tiX^&. 
[0038] ±iem2-f >y r±JWWHI 1 2 2fc 

13T^$^ S $^fcSH2^<yT±#«t^l2 20 
WWB*»6tti*i*||2«WB7 , l/-^pp l a,^^- 

i>yi* , >of->yr/pp(siy'f J ci 4*^ai$titv^. 

%%te>nmzwnix\,^mi?izm^&tMm.x'$>&. 
[QQ39] mmm4 

m#&cr>&m®z . *:ti?ixwmm.t y*?y Ywmz 

mi LfcWteov ^Ts 11 3?:#HS L**«6KWt* . 
0 1 3 14, ^ftf- 7 7* 1 0 om«?!jffi£*jr$-0-c& 
5 . iOMtwtJV^T , JJESg 1 f - y r±SW|cffl| 1 2 It 
li/5yK«ftil 1 0 *«, 47t»2-f-y7*±aWWBI 
1 2 2(C{4€iSfS^«lil 1 P &*ti?ti+v7/mt* 
MBv-f^rl a-casRSft-cv^. ±E»lf-y7 , ±SI 
fUtl 2 10M«gBa>£(4d#i£^5yKT^-yGP 
A »SS*f*fc^f-y7 , /GPB|«7-f-1rl 5«^ltii$ 

4 fc-L12» 2 f - 7 T±^ft^ 1 2 2 C0MSJggP*»^>ii 
ZilimM7U-yP P^mtth1i)M>f-y7/PP 

IB7-f^ri4*qwisn , r^*. 

[00403 *^-s^(cj;tL{±\ mmm^trjy h 

^"^ ^ y^^O^-^^ * £ t *«rtgi: . 
fcfc* *^iSWci3V^T(4. HiiTl^-y (pp) 
^yKTP-y (GP) <0«m»A«:^N»flcf-y7'l 

I0 04 1] SmW5 
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s. ^mmm^^^yir-^t. mi 6(c^?tts 

-y (PP) 22p. YvVY-TV-V (GP) 22g 
fcit/HK#^2 2s£*fU ¥mft1-yT2 5(DM 
WRfflmzmtH-t h f - «y 7-±lSi 2 6 a^ft-e fl V 4 -V 

li. ^--!'TtgKffic7)^^Sdy^r-^^h®2 
4fc^{t&*L£«iIiEit§yg2 4p. ??yh'iBiyUg2 4 
g. i5<fctf-$ffil§yg2 4 s £Ztl?tLltlZfthtlX 

-mm*m2 2s<o*mi. »jit*r*-^2 3 

3l*fliS*ro*4. ^^yh'TU~y2 2g(cg 
4WW*. 

[0042] ±^«}Sr^-y 2 2 P (i, 

1 ^fflPB^fia^TSftE ztimLtmwr-yizB 

f&ZtlX^Z. ZCOo*>. ¥3Ettf->yT2 5<9fflfflfc& 
a®ftgPcO-a5*^»M^2 4 P<0rtgp^»i: L 

TSiaiSfu z.<r>&ftti-vy°±w&2 6<?)*<?)%Wm 

^mm t tfwmiav 4 2 7 k 9 &m$mizx 

§*VCV^3>. IX&fJyYTV-y 2 2 gfcOlrVCIi. 

nmmrv-y 2 2 pcomm^t^m^yr2 5 1 
o^mommiz&^xT'yy vmm2 4 gonmizm 
&ztitz&fttf®mtziix^z>. ;ojwiwi:f-y 

T±^fii2 6<r>*<r)fyyYiM^W&btfyjyYmWL 

74 j r28iz±*)&mmzxmmtix^h. -m 

^2 2 sJi s ^*f-7 7°2 5*^J,T±IB«i!g7-W 
-^2 2p*HTTS6fca*fcSStL, -fltSK»2 
4 s ttl^^Sfc&^tfgm*: SjUXI** . i 

<mmtn> twxr>&-, r±mm 2 6 1 tf-gtf&mim 

V4 -Y2 9lz£ 9*«E*fcT««S*iT^*. 
[0043] 3&>a&»*fl6Kfc: J:*Uf s HJfcflJ 1 <DW,^cr>£ 

ztimmx'&ztf, ^iix'tm^&izit^x^m^m 
imnmmmmt**) . xy^.jyyizm^mny 

* yxti&mitz z t & . 
c 0 0 4 4 ] mz . *mtmcD¥mfo>* y ^-v^wm 

-tz. 0i 4iz^zti&j-ot,z. %m&m2 ico 

y (PP) 2 2pi:^7yH7"U-y ( GP ) 22gJ 
^fcLfc. £,IT\ ±!E«}gir^-y2 2p^S$iw 
1. w2l^titf400/im s 1~>yTm$i®Ct(7)m 
<^Stew3, w4{ifct*i£3 0 0jumiL7t. & 



fc, 01 5t,zir^ti&£olz^ m^$L2 lcoffimtzv 

)\,f-\si;xhm24lZ^Xl&, fv7»C^ 
EfJS-tfS^:riiggg24c, mmru-y 22 p £- 

^aj$-£&«$t@i2$Ug24p, ^9>Hrp->2 2 
8t-aWUS**^5>'Hi»«24g. HWI^Hfi 
2 2s £-g&iSitj£-£6HKffi*l&2 4 s *#jSU:. 
WHSIBB2 4P, fcJlWyKS»B624g*>H!P 
Hw5, w6{±, fcfcitf 1 0 0//mfcL3t. 
[0045] i<0«. flgflOH 1 6fc*Ui J: •? fcJJB 

?»/y°9mM24ccr)ftmzAg'<-Ah£m^x¥m 

fll RI t fc 4 1 ^ 3 * U y 
[004 6] $mM6 

*9mmx'H. mmm5(o^mkLx. nmru-y 

^•<y^-^i, hi 9tc*s*i«j:3fc. 1 
(oiaxi/zx QB&ztvkmmr]'-* ( p p > 3 2 P s 

/?yK7I/-y(GP) 3 2gfeJ;V-jRfi#^2 2 

•yr±m«E3 6^-eti^tiy^^-jfy-ff^ y^;«fc ojf 

®34 P . ^9yHiai«34g. feJ:^-«Ei^3 
4 s ^-eti-ftt^tTff^TV^. -^ff^3 2 s 
«5tt«Ki % *iib'T*-^3 3S:^LTffii^»K3 \<T> 

tj. yyyvru-y 32 gizmmtizmmt'T*- 
jv, ai.xfwm^\,zanh^y-f^~)V^wmL 
&^yyx-)\snmwiz^uximi£<7)mmm 1 izm 

[0047] IMWrnrv-ys 2 P {i. -i%tf¥mw. 
^--yT3 5c7)Hfflc^g.^(^v *^ff6^*ffiiSa«3 

1 nmm.<v$^ftfrr>xw&zti&mT¥&cD'<i?- 
yizBf&Zixx^z. zoo**. ¥mfa+>yT3 5com 
mzm 0 m&%<v^rfwmm&3 4 P co^mzmm 

*tLt«HJ3*l, ^C0gP^fc^>yT±€S3 6<^4»O 
«Afll#«S i: tmxmv 4 * 3 7 tz «t 0 iOTSIt 
T^§iiTv^ 0 ±ia^7>-Kr^-y3 2g^ou 
T(i. ±E«l®7-^->'3 2pi0gSBgg|Ji:^#:^->yr 
3 5 tcr>*m<vmmz&\,\X7' ; 7y KgSHIg3 4 gi0F*J 
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-mm^m 2 s i*. *mfcf-v73 s^jitjjw 

ffiTU-y 3 2 P fcHTfcifcfirCfc-j'C . **o»W«r 
W->3 2 p *8M/CPH|fcE3*l, -«ffiBH^3 4 s 

[0048] frfrhmmz£tuz > mmm 1 <o&&(o£ 
zttewmx-b&tf. zixxi>mtfhizitKx*m%m 
my*zmk*it%ztifix*%h. mm<7)m 

mm5<r>^mw^^~ : JimLxn^. 
x^^nwm.coti>&&mzMj&Ltz^m£!i l z\±. m 

vzmz-tzt. mm£wizisni>>syyx-,vmL 

[ 0 0 4 9 ] &(;: s #ISt60iJ<O¥gfl^ .y 
^teowc. 01 7&^LHi 9£#HSL&#£>1&BI! 

•tz>. t-?. mi nz^ztibxo^ \<r> 
i-v7'immM<Dmft.m:^?-=.yyL. mmyu- 

y (pp) 3 2pty7yV7is-y (gp) 3 2 si: 
Bf&Ltz. ZZX\ ±MimMTU—y3 2p<7)Wmvf 
1. w2(i^i:^(f4 0 0^m % J-yTggmC fcO^ 
c^g&fiwS, w4li^i:^{f3 0 0^mt Ui. & 

si8£^§ti5J:-5£, lesss 3 1 Piracy 
>v?-vz;xym3 4*wfcLK.. ^vTmgmmov 

/^-l/y^M3 4fcoWCfch f-«y7*H§§igC£#t 
ffiS-frif-y 71^363 4 c H f|^TW-y 3 2 p £- 

a5aai$^i.mi®Eii8^34p, 77>-K7v-y3 2 
«*-i«ms**^?y Hi««2 4 g, 

3 2s S— a**tt3-fr*-ftl!Ktt3 4 s JMU. 
«if&«g®34p. £J:l^5yK«ilM3 4g«>BllP 
Ilw5 ( w6lt tzti.Hl OOjitmfc Us. 
[00 503 iott, IH^ia 1 9(c^t?tJ; o te±B 
f->y7°£lt5§3 4 cOrtft(CAg't-.Xh£fflvvti|£* 
#f->yT3 5£}iifU 7-f W^f -f >^£5fcU $ 

[ 0 0 5 1 3 BLh> *$gBjj£ 60!kDliifeMfc:k 



fc0>?li$rV\ MlzlnsmfeZti&tVX'ii*^. Kb 
i if, i&wmmmxte BGA^ >y ^- 2/$ flr*l b t A: 

its ^^S^tJ^^io^nxhcoMM^^IS^ 

mzit. *-)i>mEamzis£tiz>affim>t>¥m#i- 

>v?<r>fo&mi*$mt&a&is-)VY&b LXVfflfe 
fcf - -y T±«® *B»teWiaH^«iW|c/'C^->''VjJf 

yTiyy-rns&x'bnx^. twme 
mmzi-v7±imi&mf8.Lx}5^xi>£\\ z<n 

ft. 4'^BS«^^o^•y7°i^Kga±^^iJ(ts#flc^ , ?^-^ 
o?^?>^ -f r b , f - «y ri^n^jgtt^.ms-^ 

ma-tztf®. ^mfmmj^cotmiz^x 

[00523 

±.co?vy°±mm<7>-®tf. m&mft^vmwzx 
*iimimcoi-v7wmm±izBf&ztit:mmc?m#'*? 
-yb&m.$mizxmffizti&<r)x\ z<r>mm<om^m 

mzfrfrb$,%±4 y?95yx z b wx 

* h . mz , - .y •r<7)w$L<nm%:z> 2 mnnm 
Tv-y<r>~-nh h v ^mttMrnmizxim-tz 

b. W±-t >y99>A0)ffiSbX&jz*),<i. ztilzX 
0. ^ti.(fCMOS0S8com/^yh 'A^yx 

u^-mmm^mth^. ^miximmzmzti 
&m*m<7)®zm!iizit<xffl®xz2>t:if)^ -mm*? 
ucomm%&¥mfti- wtt, mz* *)# 
y?< yrvj^zmmtx-i yy??yxzfmt 

[00533 is&fflteimfc+vTeMimmBiiz 

i>-9X98tt*ZbtfX'*l. ^vr±^«cJl^#-^ 
«*»fc*4*£fc:tt, mi^®i7 , P-yi:^2<7)miS 

izmmi<zW:mt$ti%\^mkMi&frt>%z,i%'&izte. m 
mzmm<?)ms§r£&fi}Z-£&zbtfx*z>. zuz, * 

fflLWfil±J l z&fth : mfo->'l9—y<?))/4 Y*J Y Srl^ttl- 
-TS i k #X% h . d $ (EfcfWHi, tfffiSKifc 

tjjtft^ft^yroiaeejji^i^&afc. bga 
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i-z-mmtiti^mfasv y-vmm^m^t tax- 

[02 ] *mi(?)*mft^v y-^mmrti-txco- 

[03 3 iMiBGAm^mmwLnmimmmnmwm 
[H4 3 iMZBGAm^Mmmnmmizvjuy-ui;* 
[05 ] %mmmiz+>y7±m#mzmntz!mti;j- 
x'h%. 

mx-$>&. 

[07 3 ±iB-f-y 7±.mft®tmM7ls-y t *VA* 

tfy? < y? LtzwrniTTCtwrnx-h & . 

[08 3 ±ie^-y7*±mai<7)f£cO— Ubfyy^yv- 

yt&yj -rtfyTj >flfctfBZ^-t®imx'3) 

[ m 9 3 m o <of- <y r±mm t -mm^m t z v * 

yT< yrLKVtmzK-tmmmx'foz . 

[0i 03 ±MBGA%tt'mmm(?>mfo$mmizj\yy 

tf-n* jm itzvmzyfrtmmmx'h h , 

_[0i 1 3 j-vT±.mmii?yymmzm^z>Mz 

[0 1 2 3 2 4MN Lfc* >y rjdWWRt 2Xtt*>ttS3g 

[ H 1 3 ] 2 4MB Lfcf- >y 7 mm* ?y V YWKt 

wmmmzm^z m^m-r <y :r<9±ij0T*£> 

[014 3 *%M<7)*mifr-S>y'!r-iSC0Wk7u*:XC7) 
[01 5 3 Hl4«BGAffl(MlHHR^>|iiBWcy;l/^- 



[016 3 01 5<0BGAffl*®^C^fltf--y:r£ 

££U vi^xyT <yrm^iym*7£tmim 
x-hh. 

[01 7 3 *m\<7)¥mifr*v'!r- , J<7)m&7n*Acr> 
Z t>t,Zftl(OMlZ&^X . BGAffltf^^Of-'yTUg 

&h^&Re>&n.tp&s.fr\ixm&zti&Qm7°\/-y 

[018 3 01 7<0BGAM^*^OMffitCV;^- 
[019 3 01 8<0BGAjg(MmR(C¥«Mcf-y7» 

[02 0 3 t^^BGAffl4»«Ki«LhT'^i*^-y7-^ 
[02 1 3 CMOSIIIKCfcV^TmiSglJt^^yHgpo 

[02 23 CMOSHJKcoA^SE, iti^m 

1.2 1. 3 1-lfiKSC 2-¥ftK 2p, 22 

P. 3 2p-mj!S7 , ^-y 

2gj . 2g 2 , 2 2g, 3 2g-??yY7\/-y 
2sx , 2s 2 , 22s, 32s-—m.mm 3. 2 
3, 3 4, 24, 3 4-V/W- 

wxvm 4p, 24p, 3 4p--rniiieiisig 4 

S. 24g, 3As-VvyYmim 4s, 24s. 
34s- — J&ffij&jg 4c, 24c, 34c-^<y7H 
m& 1 0, 2 5, 3 5-^*f 7 7 11, 26, 
3 6-f77±fffi 1 1p -ftSfi'9«S IIpi- 

* i nmm-^'m 1 1 P2 -m2 wmphm 1 1 0 

■■■^VHUMi 1 2-f 7 7if#;I 13-^- 
'yT/SSflsMglW^ 14-^E«cJS/PP^'7'f^ 

1 5 77/GPH7>(t 

16--f-yr/HRfl|-9«IB7-f'^ 17-*-;H<» 
fllii l8-^y^-;l/ 2 7, 3 7-mjwan»7-f 
2 8, 3 8-^?yH«»7^"V 29. 3 9-- 

i2v»ni+v7±wtm 1 

2 2-m2^-y7'±«*lg 
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